Expression and purification of wild type and mutant forms of the yeast mitochondrial core RNA polymerase, Rpo41.
The mitochondrial RNA polymerase (mtRNAP) from Saccharomyces cerevisiae (yeast) is composed of two nuclear encoded proteins, the core RNA polymerase (Rpo41) and the mitochondrial transcription factor (Mtf1). Although Rpo41 is strikingly similar to the single subunit RNAPs from the T7 and T3 bacteriophage (T7RNAP), the core mtRNAP requires Mtf1 for accurate transcription from a linear promoter-containing DNA template, while T7RNAP does not require any other additional factors for promoter selectivity. The fact that the mtRNAP requires an additional promoter utilization factor makes it an excellent model system for the analysis of the transitions that occur during transcription initiation. However, large-scale purification of the 153 kDa Rpo41 has only been reported from yeast cells, or as a recombinant from baculovirus, both sources requiring extensive purification with poor yields. We have developed a His-tagged Rpo41 expression construct suitable for rapid purification of large amounts of soluble Rpo41 from bacterial cells. Transcriptionally active forms of both wild type and point mutants of Rpo41 can be purified by a combination of batch ion exchange chromatography to remove nucleic acids and nickel affinity chromatography. An additional advantage of the isolation of Rpo41 from bacterial cells is the absence of its associated specificity factor Mtf1. This allows analysis of combinations of mutant forms of both components of the mtRNAP holoenzyme.